Introduction
Rice tungro disease (RTD) is one of the crucial disease outbreak in south and Southeast Asia and become the most disorder disease affecting the stability of rice production in the region (Dasguptaa et al., 1996) . This disease is caused by two composite viruses which are rice tungro bacilliform virus (RTBV) and rice tungro spherical virus (RTSV) (Dasguptaa et al., 1996) . These viruses are transmitted through Nephotettix virescens or commonly known as the Green Leafhopper (GLH) in semipersistent or transitory manner (Khan, 1991) . Tungro disease outbreak can occur in few situations. An RTSV infection will cause mild or obscure symptoms whereas anoutbreak co-infected with RTBV will cause symptoms such asstunted, yellow to yellow orange leaf discoloration and reduced ear bearing tillers as shown in fig.1 .
RTBV particles have a bacilliform structure with particles sizes of 100-300nm in length and 30-35nm in width. RTBV has a double stranded DNA genome in the genus rice tungro bacilliform-like virus family Caulimoviridae (Tangkananond and Chettanachit, 2005) . In contrast, RTSV is a single stranded RNA virus and located in the genus of Waikavirus (Sequiviridae) (Hamidun et al., 2014) .
Generally tungro disease is not easy to clarify and identify in the field due to confusion with other disorder caused by abiotic and biotic factors. Symptoms observation in the field to detect the virus is always too late for an action so it is important to detect the disease at an early stage of infection to prevent the reduction of yield in crop production and to offer an impressive solution to the farmers. Mostly, farmers in developing countries have difficulty understanding and managing plant diseases. Because of their limited understanding of disease processes, symptoms; management measures adopted are often not effective.
In Malaysia, the first outbreak of rice tungro disease occurred since early 1950's (Hamidun et al., 2014) . However, this disease has been controlled from spreading due to the development of highly resistant varieties against tungro disease. Recently, tungro disease has hit several provinces in northern Malaysia such as Kuala Muda Kedah (Zupi, 2013) . Early survey, covering 16.4 hectares has shown symptoms of tungro disease in the plantation area. This disease, if left unconstrained will spread rapidly around the planting area. Therefore a simple approach for detection of rice tungro virus would be useful in disease diagnostic and monitoring to prevent this disease from infecting a larger area of the plantation.
Traditionally, serological technique such enzyme linked immunosorbent assay (ELISA) and surface plasmon resonance (SPR) are excessively being used for detection of tungro virus due to its capable to interact between antigen and antibody (Uda et al., 2013) . Despite this exposure, the uses of ELISA and SPR for tungro viruses are generally expensive as they need extension services and required some expertise with sophisticated equipment. A major drawback is that these methods are labor-intensive and also take at least 2 days for the results to be known.
Presently, immunosensor technologies (Immuno-biosensor) have been advanced to replace traditional analytical techniques which rely on the antibody-antigen binding reaction. The technique for immunosensors is based on the combination of specific antigens and antibodies in a solution on the surface support coupled to a signal transducer. As a result, simple techniques need to be explored for a specific antigen for future analysis.
Therefore, this paper describes the isolation and purification of rice tungro virus particles using two different extraction methods. Moreover both methods were compared using 3 assays which were specrophotometrically, purity of virus, concentration of virus and lastly the shape of virus particles were determined by transmission electron microscopy (TEM). 
Materials and methods

Preparation of rice tungro infected rice
In this analysis, MR81 variety was used as a source to propagate RTBV. This seed was planted in 5 pots with uniform watering and fertilizing to enhance the growth of the seed for pre-cultivation. A plaster (Mylar) cage as shown on fig. 2 was used 20 days after the seeds were planted. For the inoculation procedure, 5 insect vectors were added into the cage before the upper cage was covered with cotton ball. The inoculation procedure was run for 24-48 hours. Subsequently, the insects were fed on rice isolate Y1286 which was infected with rice tungro disease that act as vector transmission in order to allow the insects to become contaminated with the virus. The insect vectors were then transferred to feed on rice cultivar TN1 which was used to feed and expand the life span of the vector. Insecticide was then used to kill all GLH. After 50-60 days of incubation and infection, infected rice plants showed rice tungro disease symptoms and were ready to be used for the isolation and purification of the rice tungro viruses. 
Isolation and purification of rice tungro virus
In this analysis, both methods used the same sample with a primary source inoculated varieties from MR81 which was a major source for RTBV. After harvested, all samples were packed and kept at-80 °C tosustain the freshness of the leaves. Both methods were modified from (Cabauatan and Hibino, 1988) . For the first modified method (method 1) of isolation and purification, about 10g of artificially infected plant (without roots) were grind in liquid nitrogen with mortal and pastel. Next the samples were homogenized with 0.1M citrate buffer pH 5. Then the samples were mixed with 10% Celluclast. Additional of Celluclast was used toremove most of the sticky precipitate due to the breakdown of cell walland contribute to cell expansion (Lorences and Fry, 1994) . After that, the mixture was kept in the water bath for 1hour at 40 °C. In this purpose, the heat was used for eliminating the need for organic solvent for clarify the preparation. Afterward the mixture was centrifuged at 15,000 x g for 10 min and the supernatant was kept and pulled other collected supernatant. As for the pellet, it was collected and mix again with 0.1 M citrate buffer pH 5, subsequently the supernatant was collected and pulled with previous supernatants. The mixture supernatant was mixed with 7% polyethylene glycol (PEG8000), 0.2 M Sodium Chloride and 1% Trixton X. All mixture was stir at room temperature for 1 hour. Then the suspension was centrifuged at 30,000 x g to obtain the pellet. Then pellet was resuspended with 2 ml citrate buffer and it was keep overnight at 4°C. Later, the suspension was centrifuged at 15,000 x g for 5 min and the supernatant was layered onto 10 -50% sucrose density gradient prior to centrifugation at 46,000 x g for 2 hour at 4 °C. The virus band was collected and pelleted through ultracentrifuge at 130,000 x g for 1hour and resuspend in 1ml 0.1 M citrate buffer. Lastly for this method the suspension was centrifuged at 11,000 x g for 10 min and the supernatant was collected.
For the second modified method (method 2) of isolation and purification, briefly, 100 -200 g of artificially infected plant were homogenized in 0.1 M sodium citrate, 0.01M EDTA and 5% Celluclast using heavy blender.
Then, the mixture sample was filtered with 2 layers of muslin cloth. The filtrate was filled in conical flask and shacked in incubator shaker at 30 °C for 3 hours. Afterward, the sample was filtered again using 2 layers muslin cloth, and then again the filtered was filled in conical and shacked in an incubator shaker at 40 °C for 3 hours. Then the sample was then centrifuged at 19,000 x g for 15 min and the supernatant was collected. Then, the supernatant was mixed with 7% polyethylene glycol (PEG8000), 0.2 M NaCl, 1% Trixtion X-100 at room temperature, after 1hour, the mixture was centrifuged at 23,000 x g for 3 hour at 4 °C. The pellet was resuspend with 5 ml of mixture 0.1 M sodium citrate and 0.01 M EDTA. The mixture was keep overnight at -20 °C.Later, the supernatant was centrifuged at 15,000 x g for 15 min at 4 °C. The supernatant then was layer on 10% sucrose cushion and was centrifuge at 68, 000 x g for 2 hour 30 min at 4 °C. The pellet was collected and was resuspend in 0.5ml of mixture 0.1M sodium citrate and 0.01M EDTA. Lastly, the suspension was centrifuged for 11,000 x g for 10 min at 4 °C and supernatant was taken and ready for serology analysis.
Viral yield and viral purity estimation
The quantities of both virus were estimated by measuring the absorbance specrophotometrically at 200-300 nm. In this analysis the absorbance at peak 259-260 need to be determined due to maximum UV absorption for the most viruses. Next, the viral purity was estimated by using the ratio between absorbance value at 260 nm and 280 nm (260/280 ratio). This viral purity was analyzed to determine the amount of purity within the sampling.
Determination of virus particle size and shape by transmission electron microscopy (TEM)
The morphological determination study in this analysis was done using transmission electron microscope (Phillips HMG 4000). Briefly, the purified virus suspension from both methods was applied and floated in drop onto formvar-carbon coated copper for 5 min and subsequently stained with 2% uranyl acetate after adjusted pH to 4.2. The excess stain was removed with filter paper and the grids were air-dried. The mean virion diameter was determined from the measurement of virus particles at magnification of 100,000x.
Results and discussion
A protocol for virus purification has been design to compare between two method purification to gain highly concentrated virus. The isolation and purification of RTBV for both method described in this work finally resulted in cream colored precipitates before diluted with buffer for dilution. In this comparison work for purification, method 1 used liquid nitrogen to break down cell wall material for plant. In addition, sucrose gradient have been applied to get a banded as single light-scattering zone that can be assumed as virus zone and to remove host constituents. In contrast, method 2 was easier due to it does not applied sucrose density gradient however 10 % sucrose cushion have been applied for collected the pellet after centrifuge using ultracentrifuge. Both method has relied on multi-step centrifugation which is the crude was extract subjected to low speed centrifugation whereas high-speed centrifugation was used to concentrated the virus and removes the host materials. These steps are very important to increase the purity of virus.
In general, natural infected are difficult to purify because of rice tissue contain small amount of virus and facing difficulty to homogenize. Therefore, to avoid this problem, artificially infected was carried out as it contains high concentration of virus in the sample. Based on result analysis, determination of the virus particle size distributions of RTBV are shown in Figs. 3(a) -3(b). There no any particle size and shape as shown in Fig. 3 . These results were different than the result as shown from method 2 which gave an average modal contour length from 165mm until 200 mm and the width 35 mm until 40 mm. This result is same and supported by (Tangkananond and Chettanachit et al., 2005) which gave an average width and length of 30 nm and 200 nm respectively. Next, the virus preparation was analyzed specrophotometrically. The ultraviolet absorption spectra of purified RTBV for method 1 showed two typical nucleoprotein curves with a peak near 274 nm and 235.4 nm wavelengths. The differences in the value may be due to the impurities and contain a lot of debris. However for method the purified virus preparation exhibited nucleoprotein absorption spectrum with 260 nm wavelength respectively. According to (Matthews and R.E.F, 1992) most viruses absorb in ultraviolet light near 260 nm due to their nucleic acid content. Meanwhile, the A 260 /A 280 calculated for method 1 is 0.958 with a concentration of virus of 0.299 mg/ml whereas for method 2, the A260/A280 is 1.362 with a concentration of 1.608 mg/ml. However the purity of virus suspension is difficult to be guarantee without specific antibody against the virus to conduct specificity studies. The development of specific antibody against the virus is currently being put focus on for tungro disease diagnosis and monitoring (a) (b) (a) (b) Table 1 The estimated purity of viruses and concentration of virus from method 1 and 2.
Preparation method
The ratio of absorbance between 260nm and 280nm (260/280)
Concentration of virus (mg/ml)
Method 1 0.550/0.574 = 0.958 0.299 Method 2 3.215/2.361 = 1.362 1.608
Conclusions
Rice viruses are generally difficult to purify because most of the work are laborious however based on this analysis method 2 gave the highest concentration of virus with highest purity compare to method 1 which shown lowest concentration and purity. Therefore, second method for isolation and purification is a better option to be followed as a purification protocol for future studies.
